Clinical observations suggest that psychological stress induces exacerbation of disease activity in patients with systemic lupus erythematosus (SLE). In order to determine whether SLE patients differ from healthy controls in their stress response, we analyzed heart rate, blood pressure, catecholamine concentration, lymphocyte subpopulations, natural killer (NK) cell activity, and expression of β-adrenoceptors on PBMC before, immediately after, and 1 h after a public speaking task in 15 SLE patients and 15 healthy subjects. Both groups demonstrated similar psychological, cardiovascular, and neuroendocrine responses to acute stress. However, natural killer (CD16 ϩ /CD56 ϩ ) cell numbers transiently increased after stress exposure, with significantly less pronounced changes in SLE patients. In addition, NK activity increased in healthy controls (n ϭ 8) but not in SLE patients (n ϭ 4) after acute stress. Furthermore, the number of β 2 -adrenoceptors on PBMC significantly increased only in healthy subjects (n ϭ 8) after stress but not in SLE patients (n ϭ 7). These data indicate that SLE patients differ from healthy controls in stress-induced immune responses.
INTRODUCTION
The pathogenesis of chronic inflammatory autoimmune diseases such as systemic lupus erythematosus (SLE) is still unknown. However, clinical observations suggest an association among psychological stress, disease activity, and pain perception (Affleck, Tennen, Urrows, & Higgins, 1994; Hogeweg, Kuis, Oostendorp, & Helders, 1995; Manne & Zautra, 1992; Stewart, Knight, Palmer, & Highton, 1994; Thomason, Brantley, Jones, Dyer, & Morris, 1992) . In addition, studies using a standardized assessment of life events indicate that psychological stress precedes both the onset and the recurrence of symptoms of autoimmune diseases such as multiple sclerosis (MS) (Franklin, Nelson, & Heaton, 1988; Grant, Brown, Harris, McDonald, Patterson, & Trimble, 1989; Warren, Greenhill, & Warren, 1982) .
In healthy individuals the activity of the sympathetic nervous system has been shown to mediate stress effects on immune functions (Ader, Cohen, & Felten, 1995; Madden & Felten, 1995) . Acute psychological stress induces a transient enhancement in peripheral blood lymphocyte numbers, with the most pronounced alterations in natural killer (NK) cell numbers (Mills, Berry, Dimsdale, Ziegler, Nelesen, & Kennedy, 1995; Naliboff, Solomon, Gilmore, Fahey, Benton, & Pine, 1995; Schedlowski, Jacobs, Stratmann, Richter, Hädicke, Tewes, Wagner, & Schmidt, 1993) . These
